How do three celestial bodies move under their mutual gravitational attraction? This problem was studied by Isaac Newton and other leading mathematicians over the last two centuries. Poincaré's conclusion, that the problem represents an example of chaos in nature, opens the new possibility of using a statistical approach. For the first time this book presents these methods in a systematic way, surveying statistical as well as more traditional methods.
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Preface
Classical orbit calculation in Newtonian mechanics has experienced a renaissance in recent decades. With the beginning of space flights there was suddenly a great practical need to calculate orbits with high accuracy. At the same time, advances in computer technology have improved the speed of orbit calculations enormously.
These advances have also made it possible to study the gravitational three-body problem with new rigour. The solutions of this problem go beyond the practicalities of space flight into the area of modern astrophysics. They include problems in the Solar System, in the stellar systems of our Galaxy as well as in other galaxies. The present book has been written with the astrophysical applications in mind.
The book is based on two courses which have been taught by us: Celestial Mechanics and Astrodynamics. The former course includes approximately Chapters 2-5 of the book, with some material from later chapters. It is a rather standard introduction to the subject which forms the necessary background to modern topics. The celestial mechanics course has been developed in the University of Helsinki by one of us (H. K.) over about two decades. The remainder of the book is based on the astrodynamics course which arose subsequently in the University of Turku. Much of the material in the course is new in the sense that it has not been presented at a textbook level previously.
In our experience there has been a continuous need for specialists in classical orbit dynamics while at the same time this area of study has received less attention than it used to in the standard astronomy curriculum. By writing this book we hope to help the situation and to attract new students to the research area, which is still modern after more than 300 years of studies.
We have been privileged to receive a great deal of help and encouragement from many colleagues. Especially we would like to thank Douglas Heggie, Kimmo Innanen and Bill Saslaw who have between them read nearly the whole manuscript and suggested numerous improvements. We also appreciate the comments by Victor Orlov, Harry Lehto and Tian-Yi Huang which have been most useful. Seppo Mikkola ix www.cambridge.org © Cambridge University Press Cambridge University Press 0521852242 -The Three-Body Problem Mauri Valtonen and Hannu Karttunen Frontmatter More information
x Preface has generously provided research tools for the calculations in this book. Other members of the Turku research group have also helped us with illustrations. Most of all, we would like to thank Sirpa Reinikainen for typing much of the final text, including the great many mathematical formulae.
Financial support for this project has been provided by Finland's Society for Sciences and Letters and the Academy of Finland (project 'Calculation of Orbits'), which gave the opportunity for one of us (M. V.) to concentrate on writing the book for a period of two years. The generous support by the Department of Computer Science, Mathematics and Physics (in Barbados) and the Department of Physics (in Trinidad) of the University of the West Indies made it possible to carry out the writing in optimal surroundings. Parts of the text were originally published in Finnish: H. Karttunen, Johdatus Taivaanmekaniikkaan, Helsinki: Ursa, 2001.
Finally, M. V. would like to express his appreciation to Sverre Aarseth who taught him how to calculate orbits (and much else), and to his wife Kathleen, the Caribbean link, whose encouragement was vital for the accomplishment of the book.
